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7KH YHULILFDWLRQ RI YDULDELOLW\ PRGHOV LV UHFRJQL]HG
DV RQH RI WKH NH\ FKDOOHQJHV IRU DXWRPDWHG
GHYHORSPHQW RI SURGXFW OLQHV 6RPH FRPSXWDWLRQDO
WRROVKDYHEHHQSURSRVHGWRYHULI\SURGXFWOLQHPRGHOV
DQGSURGXFW OLQHFRQILJXUDWLRQVPRGHOV90:DUH LVD
WRRO LQWHJUDWLQJ GLIIHUHQW FULWHULD WR YHULI\ VWUXFWXUDO
DQG VHPDQWLF FRUUHFWQHVV RI PRGHOV GHULYHG IURP WKH
)25(PHWDPRGHO2XU WRROJLYHVWKHSRVVLELOLW\RI L
EXLOG IHDWXUHEDVHG SURGXFW OLQH PRGHOV DQG SURGXFW
OLQH FRQILJXUDWLRQ PRGHOV LL YHULI\ WKHLU VWUXFWXUDO





)HDWXUH 0RGHOOLQJ LV D PHFKDQLVP WR UHSUHVHQW
UHTXLUHPHQWVLQWKHFRQWH[WRI6RIWZDUH3URGXFW/LQHV
63/ $ )HDWXUH 0RGHO )0 GHILQHV IHDWXUHV DQG
WKHLU XVDJH FRQVWUDLQWV LQ SURGXFWOLQHV 3/ 7KHLU
PDLQSXUSRVHVDUHLWRFDSWXUHIHDWXUHFRPPRQDOLWLHV
DQG YDULDELOLWLHV LL WR UHSUHVHQW GHSHQGHQFLHV
EHWZHHQ IHDWXUHV DQG LLL WR GHWHUPLQH FRPELQDWLRQV
RI IHDWXUHV WKDW DUH DOORZHG DQG GLVDOORZHG LQ WKH
SURGXFW OLQH$ IHDWXUH LVDSURGXFWFKDUDFWHULVWLF WKDW
VRPH VWDNHKROGHUV HJ XVHUV VHOOHUV HQJLQHHUV
FXVWRPHUV FRQVLGHU LPSRUWDQW WR LQFOXGH LQ WKH
GHVFULSWLRQRIWKHSURGXFWOLQH

$XWRPDWHG DQDO\VLV RI )0V LV UHFRJQL]HG LQ WKH
OLWHUDWXUHDVDQLPSRUWDQWFKDOOHQJHLQ3/HQJLQHHULQJ
DQG LV FRQVLGHUHG DV DQ RSHQ LVVXH E\ PDQ\ 63/
UHVHDUFKHUV >@ >@ >@ >@ 9HULILFDWLRQ RI )0V LV
LPSRUWDQW IRU LQGXVWU\ EHFDXVH DQ\ HUURU LQ D 3URGXFW
/LQH 0RGHO 3/0 ZLOO LQHYLWDEO\ DIIHFW WKH
FRQILJXUDWLRQ PRGHOV 3/&0V DQG WKHUHDIWHU ILQDO
SURGXFWV%\ YHULILFDWLRQRI)0V ZHPHDQ WKH IRUPDO
SURFHVVRIGHWHUPLQLQJZKHWKHURUQRWWKH\VDWLVI\ZHOO
GHILQHGYHULILFDWLRQFULWHULD9HULILFDWLRQFULWHULDFDQEH
GHWHUPLQHG HLWKHU E\ PHDQV RI SURSHUWLHV RI WKH
VSHFLILFDWLRQ LWVHOI RU E\ PHDQV RI D FROOHFWLRQ RI
SURSHUWLHVRIVRPHRWKHUVSHFLILFDWLRQ)0VFRUUHFWQHVV
LQFOXGHV VWUXFWXUDO FRUUHFWQHVV DQG VHPDQWLF
FRUUHFWQHVV

7KLV SDSHU SUHVHQWV D SURWRW\SH WRRO IRU 3/0V DQG
3/&0VFRQVWUXFWLRQDQGYHULILFDWLRQ7KHWRROLVEDVHG
RQ D IUDPHZRUN IRU WKH DXWRPDWHGDQDO\VLV RI IHDWXUH
PRGHOV%URDGO\VSHDNLQJLWDOORZVLFUHDWLQJ3/0V
DQG 3/&0V LL YHULI\LQJ VWUXFWXUDO FRUUHFWQHVV
FULWHULDRI3/0VDQG3/&0V LLLYHULI\LQJVHPDQWLF
FRUUHFWQHVV RI 3/0V DQG LY YHULI\LQJ 3/&0V LQ
UHJDUG WR 3/0V 7KH LPSOHPHQWDWLRQ LV EDVHG RQ D




6HFWLRQ  JLYHV D EULHI RYHUYLHZ RI IHDWXUH PRGHOLQJ
DQGRIWKHYHULILFDWLRQSURFHVV6HFWLRQGHVFULEHVWKH






)HDWXUH PRGHOLQJ LV WKH DFWLYLW\ RI LGHQWLI\LQJ
H[WHUQDOO\ YLVLEOH FKDUDFWHULVWLFV RI SURGXFWV LQ D
GRPDLQDQGRUJDQL]LQJWKHPLQWRDIHDWXUHPRGHO7KH
QRWDWLRQ FRQVLGHUHG LQ WKLV SDSHU LV )25( QRWDWLRQ
)HDWXUH2ULHQWHG5HTXLUHPHQWV(QJLQHHULQJ>@

7KHFKDUDFWHULVWLFVRIWKH)25(QRWDWLRQDUHx D IHDWXUH GLDJUDP LV D 'LUHFWHG $F\FOLF *UDSK
'$*x DIHDWXUHLVUHSUHVHQWHGE\DQRGHRIWKLVJUDSKx UHODWLRQVKLSV EHWZHHQ IHDWXUHV DUH UHSUHVHQWHG E\
OLQNV7KHUHDUHWZRW\SHVRIUHODWLRQVKLSQDPHO\
YDULDQWGHSHQGHQF\DQGWUDQVYHUVHGHSHQGHQF\x YDULDQW GHSHQGHQFLHV FDQ EH PDQGDWRU\ RU
RSWLRQDO 7KH FROOHFWLRQ RI IHDWXUHV UHODWHG E\
YDULDQWGHSHQGHQFLHVWDNHWKHIRUPRIDWUHH
x WUDQVYHUVHGHSHQGHQFLHV FDQEH RI WZRNLQGV WKH
H[FOXGLQJRQHRUWKHUHTXLULQJRQHx RSWLRQDOUHODWLRQVKLSVZLWKWKHVDPHIDWKHUFDQEH
JURXSHG LQWRDEXQGOH$UHODWLRQFDQEHPHPEHU
RIRQHDQGRQO\RQHEXQGOHx D EXQGOH KDV D FDUGLQDOLW\ WKDW LQGLFDWHV WKH
PLQLPDODQGPD[LPDOQXPEHURIIHDWXUHVWKDWFDQ
EH FKRVHQ7KHPHDQLQJIXO FDUGLQDOLWLHV DUH 
 1 1 1 S S S S1 PS DQG
x JUDSKLFDOO\ D EXQGOH RI YDULDQW GHSHQGHQFLHV LV








7KH )0 YHULILFDWLRQ SURFHVV WKDW ZH SURSRVHFDQ
EHVXPPDUL]HG LQ)LJXUH7KHSURFHVV LV VWUXFWXUHG






















EHWZHHQ WKH PRGHO DQG WKH ODQJXDJH LQ ZKLFK WKH






ZHOO GHILQHG FULWHULD >@ 7R DFKLHYH WKLV ZH KDYH
GLYLGHG WKHFROOHFWLRQRIFULWHULD LQWR WKUHHJURXSV L




,Q RUGHU WR EXLOG D FRPSOHWH DQG FRQVLVWHQW OLVW RI
FULWHULD ZH XQGHUWDNH D VWDWH RI WKH DUW RI
FRPSXWDWLRQDO WRROV IRU FRQVWUXFWLRQ RI YDULDELOLW\




























































3/&09HULILFDWLRQ < < < < <
3/09HULILFDWLRQ < 1 < < <
&ULWHULD     
5RRWXQLTXHQHVV < 1 < < 1
&KLOGIDWKHU
XQLTXHQHVV
< < < < 1
2UGHUHGFDUGLQDOLW\ < 1 1 1 1
$SSOLFDEOH
FDUGLQDOLW\










< 1 1 < <
:HOOOLPLWHG
FDUGLQDOLWLHV





< 1 1 1 1





'$*6WUXFWXUH < " < < 1
5LFKQHVV±1RYRLG
IHDWXUHPRGHOV




< < < < 1
7UDFHDELOLW\ 3 " 3 < "
8QLTXHQHVV 1 " " 1 1




0RGLILDELOLW\ 1 " " < "





















 &KLOGIDWKHU XQLTXHQHVV $ FKLOG IHDWXUH VKRXOG
KDYHRQHDQGRQO\RQHIDWKHU
 7UHH VWUXFWXUH 9DULDELOLW\ VWUXFWXUH RI 3/0 DV




 2UGHUHG FDUGLQDOLW\ $OO IHDWXUHV JURXSHG E\ D




 2SWLRQDO IHDWXUHV DQG LQFOXGH GHSHQGHQFLHV
FRKHUHQFH 7KLV VWDWH RI VWUXFWXUDO FRUUHFWQHVV
FULWHULDLVUHVSHFWHGZKHQDIHDWXUHLVQRWDWVDPH
WLPHPDQGDWRU\DQGH[FOXGHGHSHQGHQW
 0DQGDWRU\ IHDWXUHV DQG H[FOXGH GHSHQGHQFLHV
FRKHUHQFH 7KH VWDWH RI VWUXFWXUDO FRUUHFWQHVV
FULWHULD LV UHVSHFWHG ZKHQ D IHDWXUH LV QRW
VLPXOWDQHRXVO\RSWLRQDODQGUHTXLUHGHSHQGHQW
 :HOO OLPLWHG FDUGLQDOLW\ 7KH VWDWH RI VWUXFWXUDO
FRUUHFWQHVVLVUHVSHFWHGZKHQLVXSHULRUOLPLW! 
__EXQGOH__DQGLL WKHUHDUHQRFDUGLQDOLWLHVZKHUH
ERWK ERXQGDULHV KDYH  YDOXH HJ ³´ RU WKH
VXSHULRU OLPLW LV ORZHU WKDQ WKH LQIHULRU RQH RU
ZKHUHWKHLQIHULRUOLPLWLVDQHJDWLYHQXPEHU
 &RQVLVWHQF\ EHWZHHQ WUDQVYHUVDO GHSHQGHQFLHV
DQG FDUGLQDOLWLHV 7KLV FULWHULRQ LV GHWHUPLQHG E\
WKUHH FRQGLWLRQV L FDUGLQDOLW\ RI EXQGOH VKRXOG
EH ZHOO IRUPHG LL LI D IHDWXUH LV LQYROYHG LQ D
EXQGOH WKHQ WKLV IHDWXUH FDQQRW EH UHODWHG E\ D
WUDQVYHUVH UHODWLRQVKLS ZLWK RWKHU IHDWXUH RI WKH






7UDQVYHUVDO 'HSHQGHQFLHV DQGRU 9DULDQW
'HSHQGHQFLHV ,Q RUGHU WR HYDOXDWH WKLV FULWHULRQ
YDULDELOLW\ GHSHQGHQFLHV DUH HQULFKHG ZLWK D
GLUHFWLRQ IURP WKH IDWKHU WR FKLOG 7UDQVYHUVDO
GHSHQGHQFLHV SUHVHUYH LWV RULJLQDO GLUHFWLRQV




XVLQJ ILUVW RUGHU ORJLF SUHGLFDWHV >@ 7KLV DOORZV
LPSOHPHQWLQJYHULILFDWLRQV\VWHPDWLFDOO\XVLQJD6$7





















7KH WHFKQRORJLHV XVHG LQ WKH GHYHORSPHQW SURFHVV RI
RXUWRRODUH









90:DUH WRRO DOORZV FUHDWLQJ WKUHH W\SHV RI
VSHFLILFDWLRQV
L 3URGXFWOLQHPRGHOVXVLQJWKH)25(QRWDWLRQ




2XU JRDO LV WR VXSSRUW WKH VSHFLILFDWLRQ RI RWKHU




 ([SRUW DQG LPSRUW 3/0 DQG 3/&0V XVLQJ DQ
;0, ILOH 7KLV IXQFWLRQDOLW\ DOORZV
FRPPXQLFDWLQJ PRGHOV IURP DQG WR RWKHU
DSSOLFDWLRQV
 9HULI\ VWUXFWXUDO DQG VHPDQWLF SDUWLDOO\
FRUUHFWQHVVRISURGXFWOLQHPRGHOV
 &UHDWH DQG YHULI\ 3/&0V FRPSDUHG WR D 3/0
7KH VHW RI YHULILHG FULWHULD RQ 3/&0V DUH URRW






XVHUV WKH IXQFWLRQV WKDW DOORZ FKRRVLQJ WKH GLIIHUHQW
YHULILFDWLRQFULWHULD )LJXUHJLYHVDQH[DPSOHRI WKH








LV QHFHVVDU\ WR FKHFN L 3/&0V¶ FRPSOLDQFH WR WKH
FRUUHVSRQGLQJ 3/0 DQG LL 3/0¶V ULFKQHVV DQG
WUDFHDELOLW\ XQLTXHQHVV SHUWLQHQFH PRGLILDELOLW\ DQG
XVDELOLW\ RI HDFK IHDWXUH ,Q RUGHU WR FKHFN 3/&0V¶
FRPSOLDQFH LW LV QHFHVVDU\ WR YHULI\ WKH )HDWXUH
H[LVWHQFH HYHU\ IHDWXUH LQ D 3/&0 PXVW DOVR EH D








2XU JRDO LV WR GHYHORS D JHQHULF PHWKRG WKDW ZRXOG
DXWRPDWLFDOO\ KHOS YHULI\ DQ\ NLQG RI VSHFLILFDWLRQ
EDVHG RQ RQH RU VHYHUDO 90V :H EHOLHYH WKDW WKH
VHPDQWLF YHULILFDWLRQ FULWHULD FDQ EH GHILQHG LQ D
JHQHULFOHYHODWZKLFKDQ\PRGHOFDQEHFKHFNHG:H
DUH FXUUHQWO\ H[SHULPHQWLQJ WKH XVH RI FRQVWUDLQW
ODQJXDJHV >@ RQ WRS RI ZKLFK WKHVH JHQHULF VHPDQWLF





WR LQVWDQWLDWH PHWD PRGHOVSHFLILF YHULILFDWLRQ FULWHULD
IURP DQ RQWRORJ\ RQ JHQHULF FULWHULD DVVRFLDWHG WR DQ
RQWRORJ\RQJHQHUDOPHWDPRGHOFRQFHSWV
90:DUH LV QRW D PDWXUH WRRO \HW DQG PDQ\
LPSURYHPHQWV UHPDLQ VXFK XV L WR VXSSRUW WKH
GHILQLWLRQDQGYHULILFDWLRQ RI90V LL WR LPSODQW WKH
PXOWLPRGHOYHULILFDWLRQFULWHULDWRYDOLGDWHFRQVLVWHQF\
EHWZHHQ3/0DQG3/&0VDVZHOODVEHWZHHQPXOWLSOH
3/0V LLL WR LPSODQW RWKHU VHPDQWLF FRUUHFWQHVV
SURSHUWLHV WR YHULI\ DQG YDOLGDWH OLNH WUDFHDELOLW\
XQLTXHQHVV SHUWLQHQFH DQG PRGLILDELOLW\ RI IHDWXUHV








>@ ' %DWRU\ ' %HQDYLGHV DQG $ 5XL]&RUWpV
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 &KDOOHQJHV DKHDG´
&RPPXQLFDWLRQVRIWKH$&0'HFHPEHU
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>@ .LP /DXHQURWK .ODXV 3RKO ³7RZDUGV $XWRPDWHG
&RQVLVWHQF\ &KHFNV RI 3URGXFW /LQH 5HTXLUHPHQWV
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>@33DGPDQDEKDQ5/XW] ³7RRO6XSSRUWHG9HULILFDWLRQ
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